The curious malformation of the tricuspid valve described by Ebstein' is a rare congenital cardiac abnormality, the cardinal features being the downward displacement of the tricuspid valve and the right ventricular dilatation. Many variations, however, in structure and position of leaflets, chordae, and papillary muscles and in the internal morphology of the right ventricle as well as other cardiac anomalies have been described.23 Despite the early encouraging reports4-6 controversy still surrounds the role of valve replacement in the management of Ebstein's anomaly. There are few reports7-'3 which describe the long term follow up of patients after surgical intervention in this disease. Consequently there is considerable divergence of opinion with much uncertainty about the ideal surgical approach and optimal management of the condition. The purpose of our study was to review our 16 year experience of tricuspid valve replacement combined with closure of the interatrial communication without plication of the atrialised portion of the right ventricle,
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Patients and methods
From June 1967 to February 1983 10 patients (five male and five female) with Ebstein's anomaly were managed surgically in our unit (table 1), their ages ranging from 13 to 51 years. The commonest symptom (in 90%) was dyspnoea of varying degrees; seven patients (70%) showed cyanosis, and the other symptoms were fatigue, palpitations, vertigo, and syncope. The patients were evaluated according to the New York Heart Association (NYHA) classification: nine were in class III and one was in class IV. Electrocardiography showed normal sinus rhythm in nine patients and atrial fibrillation in one. The axis was between +90 and + 120 in six, +60 in one, zero in two, and -60 in one. Complete right bundle branch block was observed in nine patients and incomplete right bundle branch block in one. Two patients had first degree atrioventricular block and an accessory conduction pathway was found in one. All patients were subjected to cardiac catheterisation, which confirmed the diagnosis of the Eb-Ebstein's anomaly: sixteen years' experience with valve replacement without plication ofthe right ventricle 9 The interatrial communication was closed in all patients. The first patient had a plastic procedure with repositioning of the posterior leaflet at the annular level, while the remaining nine patients had a tricuspid prosthesis implanted. In four patients the prosthesis was inserted without excision of the native tricuspid valve. In eight out of the nine patients who had tricuspid valve replacement the posterior half of the prosthesis was placed above the level of the coronary sinus and at annular level in the ninth, where a fringe of tissue was present. A Hammersmith prosthesis was used in one patient and Beall valves in five other patients. In the last three patients the tricuspid valve was replaced by a Carpentier Edwards bioprosthesis.
The last patient in the series had evidence of an aberrant conduction pathway causing recurrent tachycardia. This bundle was identified by electrophysiological mapping at operation and was interrupted successfully by the sutures used to attach the tricuspid prosthesis.
Results

EARLY OUTCOME
There was no hospital mortality and none of the patients suffered from surgically induced heart block. Three patients developed atrial fibrillation and were successfully cardioverted; one of these (patient 9) and two others showed a slight increase in cardiothoracic ratio in the immediate postoperative period.
LATE OUTCOME Mortality There were two late deaths. The patient who had had the tricuspid valvuloplasty committed suicide after 11 years and the second patient died after seven years when the Beall valve clotted.
Valve complications None of the five patients who had Beall valve implantation was given anticoagulants. Three of these five have had no complication in 15 years since operation; one patient, as already noted, died from a thrombosed Beall prosthesis after seven years, and the fifth had a thrombosed Beall valve replaced, three months after its insertion, by a Bjork-Shiley valve. This in turn thrombosed in two years despite anticoagulant treatment; it was therefore replaced by a mounted aortic homograft, which has worked successfully for nearly 10 years. The patient with a Hammersmith prosthesis (case 2) developed a raised jugular venous pressure during pregnancy. This returned to normal after delivery. There have been no complications with the heterograft valves.
Heart size There was no dramatic decrease in cardiac size in any patient. In Debate continues about the surgical management of the atrialised portion of the right ventricle, which is thin walled but has normal myocardial cells with ventricular innervation.5 Viewed externally this part is small and thin walled; viewed from inside the heart the major part of the atrialised ventricle is formed by thickened ventricular septum. In all our patients the thin walled part contracted synchronously with the ejecting ventricle. We did not make any attempt therefore to plicate the atrialised portion of the right ventricle because of these observations. It was, however, part of the plastic reconstruction of the tricuspid valve performed in the first patient. Excellent clinical results have been achieved by replacing the tricuspid valve without right ventricular plication,'924 with clear angiographic demonstration of continuous global contraction of the right ventricle after operation.24 Table 3 shows the long term results achieved by various authors after tricuspid valve replacement with or without plication of the atrialised right ventricle.
Lillehei and associates5 argued against the immediate closure of the interatrial defect because of the possibility of postoperative congestive heart failure. Our experience and that of others,' 12 however, does not bear this out. We closed the interatrial communication in all our patients. Our belief is that heart failure occurs rarely, if at all, after a competent tricuspid valve mechanism has been achieved by valve replacement. On the other hand if the defect is not repaired or is partially closed the interatrial channel remains open, with the possibility that cyanosis will result from right to left shunt and the risk of paradoxical emboli. Barbero-Marcial and colleagues7 lost one patient in whom the atrial septal defect had been partially closed, possibly because of an embolic brain abscess. This incident led them to change their policy and in the latter part of their series they closed the defect in all patients.
The question of what type of prosthetic valve should be used for tricuspid valve replacement 12 
